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2. Question 2: (20 marks) 


c& 


The feedback diagram shown below describes an oscillator circuit. In this case, 
|P((d)|= 0. 1 and^P((o) = -135° for all g>. 



a) Find the frequency of oscillation. 

b) Find the minimum value of Ao needed to maintain oscillation. 
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3. Question 3: (20 marks) 

For the circuit below, find the loop gain L(s), L(jco), the frequency for zero loop-phase. 
Find R2/R1 for oscillation. 
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4. Question 4: (20 marks) 


Consider the circuit in a temperature measurement below. The A/D is a 5-bit successive- 
approximation A/D converter type with an analog span of 0 to 10V, find the input voltage of the 
A/D converter. The thermistor, R T , has a resistance of 2K at 20°C and the coefficient p is 
assumed to be constant at 3650, find temperature of the thermistor. 
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5. Question 5: (20 marks) 


In a digital instrumentation system to measure velocity of a fluid pipe, the A/D converter 
has a sampling rate of 20Ksample/second. Find the Nyquyst frequency of the analog signal from 
the transducer. Design an active filter for anti-aliasing purpose in front of the A/D converter. The 
filter should have a cut off frequency at Nyquist frequency with a selection of F50/F3 is at least 3. 
Since the output signal of the transducer has a wide range of frequency, no ripple is allowed in 
the filter passband and only 10K resistors are available to realize the filter. 
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* tT* 1 

The above arrangement is used to measure velocity of a vehicle (not a good 
design). The waveform shown at the input display is the output of the D/A converter 
(data from A/D connects directly to D/A). Ignore quantization error, find the A/D output 
word. Sketch analog input voltage waveform at the A/D converter, the amplifier A input 
and the accelerometer output. The accelerometer has an inversion factor of 0.25V/m/s 
(i.e., 250mV corresponds to lm/s 2 ), find final velocity of the vehicle^ its initial velocity 
is lOOKm/h and sketch the vehicle velocity, 
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